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Introduction:  Nakhla, which is one ofthe SNC 0.8
meteorites, is mainlycomposed of CPX, olivine and
mesostasis. The pyroxenes have igneous elemeonaig,
especially with respect to Mg, Al, Ti and Rehich would
preserved information about the formation process of Nakhla
and thecomposition ofthe Martianmagma from which it 0.2
was formed. Aseries of crystallization experiments were N%ﬁ F l
performed over a range of coolimgtes using aynthetic 0_1_M Nakhla
Nakhla composition. By comparinthe compositions and Nt M
textures ofpyroxenes fronthese experiments with natural ol
pyroxenes in Nakhla, we hope to provide additional 0 0.5 1 1.5 2
constraints on the formation of Nakhla. Al203 (wt%)

Experiment: Experimental starting material NJ3 was
made by mixing of our earliesynthetic compositions, NJ2 Fig. 2. AlLOsTiO, contents of synthetic pyroxenes and
and NL1. Aseries of experiments were thparformed to Nakhla pyroxenes.
determine its liquidus temperature. Pellets Nof3 were
placed on 8 mil Pt/Rh loops, fused ~135G&€48 hours in
a gas mixing furnace at $©QFM, then quenched tmom from this trend. Thecompositions of NJ3 pyroxenese a
temperature Homogenized chargewere put back in the little lower in Fe and a little higher in Ca than that of natural
furnace slightly belowhe liquidus temperature, theooled Nakhla pyroxenes, probably reflecting differences between
linearly or non-linearly to 200° belowtheir liquidus our meltcompositionand the Martiarmagma. AIOs-TiO;
temperature, and quenched toom emperature. These plot is shown in Fig. 2. Al and Ti contents iarlier
quenched charges contained small amount of glazsesd experimental pyroxenes, excepr NJ, do not overlap the
pyroxenesand Cr-Ti spinelPyroxenesand melts were then range of the Nakhlgyroxenes. Onlyhose of NJ pyroxenes
analyzedwith Cameca Camebax Electron Microprobe. The fall in the low Al-Ti range of Nakhla pyroxenes. New NJ3
Cameca SX100 Electron Microprobe was used to acquireexperimental pyroxenes overlap much of the range; however,
elemental maps of the pyroxenes to study zoning patterns. the slope of the ADJTiO, trend for NJ3 pyroxenes is

Results: Average glass compositions show no different from that of Nakhlapyroxenes. Figure 3 shows
significance difference amongxperiments of NJ3, except  A|,0,-TiO; plot of each NJ3 experiment. The trerids six
volatile elem(_ants such as Na, P and K. These elt_aments Wer@xperiments,NJ3-654A (isothermal), 656B (isothermal),
ﬁﬁg’e;;gt::t:'cni;:‘o‘i::g:}g’gﬁgm Tif]m;gwﬁﬁz;'or:‘;vgf 664 (cooling at1°C/h), 662 (at 1.5°C/h), 657 (at 2°C/h) and

e 666 (at 2°C/h) intersect abne area, regardless of the

fairly fixed composition in this quadrilateral diagram ) ) ) i
regardless of differencooling rate, andthey resemble difference in AJOJTIO; slope. And at cross point, thegve
pyroxenes from earlier experiments with the NL lowest Fe/Mg ratio. Therefore, this areshows the
composition [1][2]. The plots of synthetic pyroxenes have a composition ofthe real NJ3pyroxene core. Thérends of
trend shown as a broketine on the diagram. This trend NJ3-658 and 659 do not cross at this area, because they were
shows the chemical zoning of NJ3 pyroxenes. The cooled todfast and might have small cores. Tdmnposition
compositions of NJ3 pyroxene do not deviate significantly where the trends intersect is a littgore Ti-richthan the
Nakhla pyroxene cores.
NJ2 NL NJ3 Conclusions: The major element (Mg and Fe) and

Di \ / Hd minor element (Al and Tigomposition of pyroxene cores is
almost constant regardless of cooliage. Thissuggests that
cooling rate can affectthe trends ofchemical zoning, but
cannot affectthe major element and minor element
compositions of the initial pyroxene cores. Thecore
composition of NJ3 pyroxene Idtle higher in Ca and Ti,
and little lower in Fe than that of Nakhlgyroxenes.
Therefore, the Martiarmagma from whichNakhla was

Fig. 1. Synthetic pyroxenesand Nakhla pyroxenes formed might be less Ca-rich than NJ3.
composition.
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Fig. 3. Al,Os-TiO: plot of each NJ3 experiment and Nakhla
pyroxenes.

NJ3 composition Cooling rate
NaO 1.09 654A isothermal
MgO 4.61 655 isothermal
Al,03 5.72 656B isothermal
Sio, 49.54 657 2°C/h
P05 0.35 658 non-linear
K20 1.50 659 4°C/h
CaO 12.89 660 non-linear
TiO, 1.03 661 2°C/h
Cr03 0.09 662 1.5°C/h
MnO 0.57 664 1°C/h
FeO 22.63 666 2°C/h
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